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CALI BRATI ON STANDARD SPECI FI CATI ON FOR A
MODULAR UNI VERSAL COUNTER/ Tl MER

1. SCOPE
1.1 Scope. This specification defines the nechanical, electrical, anc
electronic characteristics for a Mdular Universal Counter/Tiner. Th

equi pnent is intended to be used by Navy personnel in shipboard and shoreba
| aboratories to performtimng and counting neasurenents such as frequency
peri od. For the purposes of this specification, the WMdular Univers:
Counter/Timer shall be referred to as the MJCT

2. APPLI CABLE DOCUMENTS
2.1 Oontrolling Specifications. M L-T-28800, "M Ilitary Specification, Test

Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall form a part of thi

speci fication.
3. REQUI REMENTS

3.1 General . The MJCT shall conform to the Type II, Cass 5 Style E
requirenments as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall
governed by M L-T-28800.

3.1.1 Design and Gnstruction. The MJCT design and construction shall neet
the requirements of ML-T-28800 for Type Il equi prment.

3.1.2 Power Requirenents. The MJUCT shall operate from the power provided by
a Tektroni x nodel TMb03 power nodul e mai nfrane.

3.1.3 Dnensions and Véight. The MJCT shall be sized to fit in one slot of a
Tektroni x nodel TMb03 power nodul e mai nfrane. The wei ght shall not exceec
pounds.

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited wi thout prior authorization. A request for approva
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the tinme of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Ewironnental Requirenents. The MUKT shall neet the environnental
requirenents for a Type I, dass 5 Syle E equipnent wth the deviations
speci fied bel ow




3.2.1 Tenperature and HIMdity. The MJCT shall neet the conditions bel ow

Tenperature(°C) Relative Himdity (%

Qperating 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not Controll ed
3.2.2 Hectromagnetic Gonpatibility. The electromagnetic conpatibility

requi rements of ML-T-28800 are Ilimted to the follow ng areas: CEOl1l, CE
CS01, Cs02 (0.05 to 100 WMHz), CS06, REO1 (back panel search excluded), RE
(14 kHz to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Glibration Interval . The MJCT shall have an 85% or greater
probability of remaining within tolerances of all specifications at the end
a 12 nonth peri od.

3.4 Mintainability. The MJICT shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete comnmpon:
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Performance Requirenents. The MJCT shall provide the follow ng
capability as specified below. Unless otherw se indicated, all specificati
shall be net follow ng a 30-m nute warm up peri od.

3.5.1 Ghannels. The MJCT shall have channel A and B inputs.

3.5.2 lnput Frequency Range. The MJCT shall have a m ninmum input frequency
range of 0 t®» 135 MHz, dc coupled «nth Hz te 135 MHz, ac coupl ed.

3.5.3 Sensitivity. The MJCT shall neet the following mninmm sensitivity
requi renents:

20 nVV RMS sinewave to 100 MHz.
40 nmV RVS si newave from 100 MHz to 135 MHz.
115 nV p-p at mninum pul se width of 3 ns.

3.5.4 Atenuation. The MJCT shall have a selectable attenuation of 1X and
5X.

3.5.5 Dynamc Range. The MJCT shall have the input dynam c range from-3.2
to +3.2 V as foll ows:

XL: Vpp-p<3 V. (For input signal risetdsnes)
X5 Vp p-p <15 V. (For input signal risetS msy

3.5.6 [npedance. The MJCT shall have the input inpedance of 1 M ohns
paral | el ed by30 pF.



3.5.7 Mximumlnput Voltage. The MJCT shall have a maxi numinput voltages to
channel A and B as foll ows:

1X: < 200 V peak;< 400 V p-p fromDC to 50 kHz,
< 15 V p-p at 135 MHz.

5X: < 200 V peak;< 400 V p-p fromDC to 5 M1z,
< 25 V p-p at 135 MHz.

3.5.8 Trigger Levels.

3.5.8.1 Minual Trigger Level . The manual trigger |evel of the MJCT shall be
at least£3.2 V on the X1 input range and at #l&asy on the X5 input
range.

3.5.8.2 Auto Trigger Sensitivity. The MJCT shall have the auto-trigger
sensitivity ofl25 nV p-p tines attenuator<Z®rHz to
>100 MHz.

3.5.9 Independent Gontrols. The MJUCT shall have independent controls for
Sl ope+; Attenuation 1X/ 5X; Couple AC/ DC, and Source |nternal/External.

3.5.10 Shaped Qutputs. The MJCT shall have outputs that provide a shaped
replica of the internal signals being used for the neasurenent.

3.5.10.1 Shaped Qutput Anplitude. The shaped output anplitude of the MJCT
shall be fromO *20+0.3 V from 50 ohns ground referenced source.

3.5.10.2 Shaped Qutput H setine. The shaped output risetine of the MJCT
shall be at |east 3 ns.

3.5.11 Channel A Requirenents. The MJCT shall neet the follow ng channel A
speci fications.

3.5.11. 1 Channel A Fregquency Range. The MJUCT shall have, as a mninum a
channel A frequency range ofuHzO@ o 135 MHz.

3.5.11.2 Channel A Fequency Resol ution. The MJCT shall have a mninmm
channel A frequency resolutioalL®®d +1.4 x (Trigger Jitter Error)/N Xx

(Frequency Channelz.A)

LSD: Least Significant Digit.
N.  Nunber of Events Averaged.

3.5.11. 3 Channel A Frequency Accuracy. The channel A frequency accuracy of
the MIUCT shall be a m ninmum of: ResotutTiombase Error x Frequency).
3.5.12 Period A

3.5.12. 1Period ARange. The MJCT shall have, as a mninmum a period A range
of 7.40 ns to 3.05 hrs.




3.5.12.2 Period A Repetition Rate. The Period A repetition rate of MJCT
shall be at |east 135 MHz.

3.5.12. 3 Period A Resolution. The MJCT shall have a mninmm period A
resolution ofLSD+ 1.4 x (Trigger Jitter Error)/N.

3.5.12. 4 Period A Accuracy. The period A accuracy of the MJCT shall be a
m ni num of Resol utiz0GTi nebase Error x Period A).

3.5.13 Tine AB.

3.5.13.1Tine ABRange. The MJCT shall have, as a mininum a tinme A-B range
of 15 ns to 3.05 hours.

3.5.13.2 Tine AB Resolution. The MJCT shall have a mninum tine A-B
resolution o#LSD + (CH A Trigger Jitter Error + CH B Trigger Jitter

Error)/Nz.

3.5.13.3Tine AB Accuracy. The tine A-B accuracy of the MJCT shall be a
m ni mum of : Resol ut #0(Ti nebase Error x Time A-B) + (CH B Slew Rate Error -
CH A Slew Rate Errar Channel Delay M snmatch.

3.5.13.4 Tine AB Ghannel Delay M snatch. The time A-B channel delay
m smat ch of the MJUCT shall not exceed 2 ns between front panel inputs.

3.5.13.5MninumDead Tine (Tine BA). The mininum dead time from stop to
start (time B-A) of the MJUCT shall be 15 ns.

3.5.14 Wdth A Requirenents.

3.5.14. 1Wdth A Range. The MJCT shall have, as a mnimum a width A range
of 15 ns to 3.05 hours.

3.5.14.2 Wdth A Resol ution. The MJCT shall have a mninmum wdth A
resolution offLSD + £ Start Trigger Jitter Ertof6top Trigger Jitter

Error)/NZ.

3.5.14.3 Wdth A Accuracy. The width A accuracy of the MJCT shall be a

m ni mum of : Resol ut ix9idi nebase Error x Wdth A) + (Stop Slew Rate Error -
Start Slew Rate Errear) ns.

3.5.15 Tine Manual .

3.5.15.1Tine Mnnual Range. The MJCT shall have, as a mninmum a tine manual
range of 0 to 3.05 hours.

3.5.15. 2Tine Manual Resolution. The tinme nmanual resolution of the MJCT shall
be £L.SD( 100 ns).

3.5.15. 3Tine Manual Accuracy. The tinme manual accuracy of the MJCT shall be
a m ni mum oftResol uti ose (Ti nebase Error x Tine).




3.5.16 Totalize A

3.5.16. 1Totali ze A Range. The MJCT shall have, as a mninum a totalize A
range of 0 to 1.09 121@ount s.

3.5.16.2 Totalize A Repetition Rate. The totalize A repetition rate of the
MUCT shall be fromO to at |east 135 MHz.

3.5.17 Internal Ti nebase.

3.5.17. 1 Aging Rate. The long termdrift (aging rate) of the MJCT shall not
excceed 1x18 per year.

3.5.17. 2 Tenperature Sability. The frequency stability of the MJCT shall
not exceed 5x®when operating in a tenperature of 19Cto 40

3.5.17. 3Tinebase Setability. The MJCT tinebase setability shatlk10€
or better.

3.6 Qperating Requirenents. The MJCT shall provide the follow ng
capabilities.

3.6.1 FHont Panel Gontrol requirenents. Al'l nodes and functions shall be
operable using the front panel controls. The locations and |abeling
indicators, controls, and switches shall provide for maxinmm clarity a
easily wunderstood operation w thout reference to tables, charts, or fl
di agr ans.

3.6.2 FHont Panel D splay. The MJUCT's display shall have a mninmum of 8

digits. The MJCT shall have indicators for units in MHz, kHzpsétz, nsec,
nsec, sec, gate open, and overfl ow.

3.6.2.1 Dsplay Tine. The MJCT shall have a m ninum display tinme range of
approximately 0.2 to 5 seconds and a hold feature.

3.6.3 Qonpatibility. The MJCT shall be conpatible with Tektroni x nainfrane
TM 500/ TM 5000 seri es.

3.7 Minual. At |east two copies of an operation and nai nt enance manual shal
be provided. The nmanual shall neet the requirenents of ML-M 7298.

3.7.1 Caibration Procedure. The manual shall provide a MJT calibration
procedure in accordance wth M L-M38793.




